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ABSTRACT
No theory adequately describes the reflection of a finite
amplitude shock wave off a non-rigid surface . The amount of
energy absorbed by the shock reflecting surface was experi-
mentally determined by the use of decigram charges of high ex-
plosive and photographs of the resulting shock wave. It was
found that a \ inch thick steel plate absorbed 57+10% of the
incident energy. Water, with a seven millimeter height of
burst, absorbs 87+15%. Procedure was checked by finding per-
centage difference of energy absorption between steel and water
which came out to be 67+3%. This agrees favorably with the
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1. Introduction
Small, high explosive charges were detonated and after a
predetermined time delay a photograph of the resulting shock
wave was taken. A portion of this shock wave was reflected
off the surface being tested.
From measurements of this shock wave photograph the energy
in the shock wave can be determined. The difference between
the energy of that portion of the shock wave reflected and that
portion of the shock wave in free air indicates how much energy
is lost on reflection.
Results indicate that a % inch thick steel plate absorbs
57+10% of the energy of the incident shock wave. Water, under




If a shock wave is spherical, the yield (energy) of an
explosion can be determined from distance traveled and time of
(2)
travel by use of empirical tables. The actual yield can be
determined from an unreinforced spherical shock wave in free air.
A virtual yield is found if the shock wave is reinforced by the
addition of a reflected shock wave off some surface. If the
solid angle of the reflected shock wave equals the solid angle
it reflects into, then the virtual yield would be double the
actual yield, if there is no energy loss on reflection.
A comparison of the virtual and the actual yields will in-
dicate the amount of energy lost from the shock wave upon re-
flection.
There is no adequate theory to calculate the energy loss
for a finite amplitude shock wave reflecting off a non-rigid
surface
.
Acoustic wave reflection on a non-rigid surface has adequate
theory which would indicate an energy loss of approximately .0035%
(3)for an air-steel boundary.
Finite amplitude, shock waves reflected normally off a rigid
surface also has adequate theory which would indicate no energy
(1)
loss on reflection.
If the yield of the explosion is varied, then the shock wave




Thus, the scaling law is (yield) * ~. The empirical tables use
as a standard yield, that energy of one ton of TNT (trinitro-
toluene) . Therefore, all yields for this experiment are given
as the cube root of the weight of explosive expressed in tons of
TNT.
In order to know the actual yield, one hemisphere of the
shock wave was allowed to expand in free air. Approximately one
quadrant of the shock wave was reflected back into approximately
one quadrant to give the reinforced shock wave and the virtual
yield.
Ideally, this procedure would give a shock wave similar to
figure 1. Since discontinuities in the shock wave do not occur,
that portion of the shock wave directly above the explosion is
some mixture of the unre inforeed and the reinforced shock wave
and was ignored for this experiment. Also, for the same reason,
that portion of the free air shock wave directly below the








Fig. 1. Idealized Shock Wave

3 . Physical Layout
The shadow of the shock wave is cast on a Scotch-Brite re-
flective surface. Scotch-Brite paper was first glued onto a
four by eight foot sheet of plywood. Small nails were placed
every ten cm (centimeters) around the edge of the reflecting
surface and heavy thread was stretched between opposite nails
so that a ten cm grid was formed over the reflecting surface
.
This screen was then bolted to the wall so as to be steady and
vertical.
The blast table was placed in front of this screen. The
blast table had a steel top, of variable height, supported by
four steel bar legs. On top of the table was placed a heavy
wooden box, six inches high and on top of this box was placed
the surface (steel plate, water pan, or aluminum plate) off
which the shock wave is to be reflected. The center of the
blast table is supported by a laboratory jack to help prevent
vibrations of the table top . See figure 2
.
The high voltage power supply, bias battery, capacitor bank,
thyratron switch, and VTVM are placed on shelves off one end of
the blast table. See figure 3.
Two firing wires run from the thyratron switch to the center
of the blast table where they are connected to the explosive
charge fuse wire
.
The strobe light is placed about two meters in front of the
screen. To obtain a point source of light, the strobe light is
covered by a six inch square of aluminum plate with a one cm

diameter aperture in the center. The strobe light is centered on
this aperture, pointing toward the screen.
A laboratory table beside the strobe unit holds the delay
generators and electronic timer.
The equipment is aligned by passing a center line string,
horizontally, from a small screw in the screen, behind a horizon-
tal and vertical grid line, through the aperture in the aluminum
plate, to a post behind the strobe light. The aperture plate is
adjusted so that the string passes through its center, then the
blast table top is adjusted so that the string is exactly seven
mm (millimeters) above the reflecting surface and one edge of the
reflecting surface is vertically below the string. The edge of
the shock reflecting surface is marked some predetermined distance
away from the screen (36.6 cm) . The screen to aperture distance is
also measured and recorded (197.5 cm).
Photocell #1 is placed on the blast table, pointing toward the
explosive charge, and photocell #2 is placed on a laboratory cart,
pointing toward the strobe light aperture.
The camera, on tripod, is placed between the strobe light and
screen so that the tripod T s vertical shadow falls on the center grid
line and the camera's shadow is above the area of interest on the
screen, (approximately 40 cm above center line). See figure 6.

^IG. 2. Blast table and screen.

















































FIG. 5» Charge components and preparation equipment.
Paint
brush
FIG. 6. Experimental layout with strobe light and timer.

M-. Experimental Equipment ,
Two separate systems are used in this experiment:
a. To initiate the high explosive detonation.
b. To trigger the strobe light at the appropriate
time and to measure actual time delay.
Initiating Circuit:
A capacitor bank is discharged through a thyratron switch
through heavy copper firing wires to the light fuse wire which burns
rapidly and initiates the explosion.
Six 2 4- microfarad electrolytic capacitors are wired in parallel.
These are charged to 600 volts DC by means of a Kepco Labs, Model
S00 R-B, power supply.
The type 57 gas-filled thyratron tube is biased by means of the
22.5 volt battery through a firing switch. This opens the thyratron
switch and prevents discharge of the capacitor bank. An RCA, Senior
Volt-Ohmist, VTVM is used to check the potential across the capacitor
bank both as a safety precaution and to insure that the potential is
high enough to initiate the explosive. A safety switch shorts the
two firing wires together thereby preventing the experimenter from
getting a shock from some stray voltage while fastening the explo-
sive charge in place.
To fire the charge the firing switch is closed, this grounds
the thyratron control grid to the cathode potential and the tube
conducts the electric charge in the capacitor bank.

The 100 kilohm resistor in the capacitor bank circuit is
used to prevent the recharge surge current from burning out the
high voltage power supply. The R-C time constant for recharging
the capacitor bank is about 15 seconds.
The resistor and capacitor bank is in a wooden box and the
thyratron circuit is on an aluminum panel mounted on one end of
this box. This equipment is placed close to the explosion but the
30 foot cable from the thyratron circuit to the firing switch per-
mits the experimenter to stand at a safe distance from the explo-
sion. See figure 3.
Time Delay and Measuring Circuit:
A photocell, pointed toward the explosion, sees the light of
the explosion and starts the time delay generator and the micro-
second timer. The output from the time delay generator is ampli-
fied and triggers the strobe light which exposes the film to photo-
graph the shock wave . A second photocell sees the strobe light
flash and stops the microsecond timer. See figure M-.
Photocell #1 is a type 868 with a 12AUX, duel triode, ampli-
fier. One side of the amplifier is used as a rectifier (grid is
grounded to cathode) to supply DC power to the photocell. The
other side of the 12AUX amplifies the photocell output. This
amplified signal is capacitor coupled to the input of the first
General Radio Company Unit Pulse Generator, type 1217 -B, and
triggers the delay generator.
10

A synchronous pulse from the first delay generator starts
the Computer-Measurement Corporation, Model 251-A, Time Interval
Meter.
The delayed signal from the first delay generator triggers
the second General Radio Unit Pulse Generator which acts only as
a pulse amplifier. The output from the second pulse generator
triggers the General Radio Company, Strobotac, Type 1531-A,
strobe light unit. See figure 6.
Photocell #2 is identical to photocell #1 except that the
amplified signal is directly coupled to the stopping circuit of




The explosive charge is made up of three components:
a. Fuse wire
b. Initiating explosive
3 . Primary explosive
The fuse wire is gauge 32 copper wire which is cut to a length
of approximately six inches. This wire is commercial type with an
insulating coating of clear enamel. This insulation is scraped off
for about two millimeters in the center of the wire by folding the
wire in half and scraping the fold, on both sides, with a knife.
This scraping also removes some copper at this point, thus making
that point the smallest cross section and the first point of break
when the fuse is detonated.
»
The initiating explosive is composed* of lead azide and lead
styphnate in powder form. The azide-styphnate powder is mixed in
a laboratory pan in equal proportions, then a small amount of Duco
cement is added along with enough acetone to cover the powder.
The acetone makes the powder safe to handle and the Duco cement
gives the powder a cohesiveness that assists in holding the initia-
ting explosive mixture to the fuse wire.
The primary explosive is a commercial composition of pentaery-
thritol tetranitrate (PETN) manufactured by E. I. DuPont De Nemours
and Company, under the trade name of DETA Sheet "A" . DETA Sheet is
composed of 85% PETN and 15% elastomeric binder and is formed into
12

flexible sheets that are .084 inches thick. These sheets can be
cut with a knife, and in this experiment small disks are stamped
out with a cork punch. Three disks are pressed together to form
the charge. The stickiness of the DETA Sheet holds the charge to-
gether. In order to produce a charge that is roughly spherical,
the center disk is #3 cork punch in size and the two outside disks
are #2 cork punch in size . The center disk has a hole in its
center, which will contain the initiating explosive, made by stamp-
ing with a #1 cork punch. The two outside disks have a hole in
their centers, for the fuse wire, made by pu&uhg a needle through
each disk. See figure 5.
The charge is assembled by pressing one end disk to the center
disk, to form one unit, then passing the fuse wire through the
needle hole in the end disk. This assembly is then mounted vertic-
ally in two laboratory thermometer clamps mounted on a laboratory
stand. The bottom clamp supports the bottom end disk of DETA Sheet
in a position such that the scraped portion of the fuse wire is in
the center disk. The bottom clamp is then tightened. The top disk
of DETA Sheet is then threaded onto the fuse wire but held above
the bottom two disks by the top thermometer clamp.
The initiating explosive mixture is then placed into the hole
in the center disk by means of a small, #1 size, artists paint
brush. The mixture must be "puddled", like concrete, to work out
air bubbles and form a solid initiating charge . The acetone is
allowed to dry for about two minutes . During drying the initiating
13

charge shrinks slightly. A little more initiating mixture is
then added and the top DETA Sheet disk is pressed down onto the
bottom two disks to form the assembled charge . This is allowed
to dry for a few minutes so that the charge does not separate
when it is removed from the laboratory frame
.
To insure that the charge does not move along the fuse wire
and that the charge disks do not separate, the charge is coated
with a solution of Duco cement thinned with acetone. This solu-
tion is brushed onto the outside of the charge with a small paint
brush.
The completed charge is then placed in a vacuum oven and
allowed to dry out for at least 12 hours before it is used. The
oven is maintained at 20 inches of mercury vacuum and at 135
degrees Fahrenheit.
As a check on the consistency of this method of charge prepa-
ration, all components were weighed on an analytical balance. The
fuse wire was weighed after it was scraped. The DETA Sheet disks
were weighed after the needle holes and initiating charge holes
were formed. After charge assembly, before the outside coating of
cement was applied, the charge was dried in the vacuum oven, then




Originally, it was hoped that the TNT equivalent for the ex-
plosive components of the charge could be used to determine the
true, free air, yield of the explosion. However, the DETA Sheet
did not all explode, and there were small flakes of it on the
blast table after each experiment. In a few cases no high order
detonation occurred, and the photograph would show streaks of burn-
ing explosive radiating from the charge. For this reason, the
actual yield of the explosion was determined by the free air shock
wave as measured from the photograph.
It is believed that one reason for the variance in experi-
mental results is due to uneven detonation of the explosive charge.
If the detonation wave propagated unevenly away from the fuse wire
the energy distribution in the shock wave would not be symmetrical.
This hypothesis was supported by the fact that the last series of
experiments yielded the most consistent results (+3%) . In the
preparation of these charges the center hole in the center disk of
DETA Sheet was punched at the same time as the disk was punched out
of the DETA Sheet. The #1 punch was centered in the #3 punch by
wrapping its shank with tape, thus producing a more nearly symmet-
rical charge. Also, great care was given to placing the needle




The time delay generators, interval timers, strobe light,
thyratron filament, 600 v DC power supply, VTVM, and the photocells
are turned on and allowed to warm up at least 24 hours before the
test is run.
The sensitivity and alignment of the time delay and timing cir-
cuits are tested by triggering photocell #1 with the light from a
flashlight. The firing circuit is checked to insure that there is
no electric charge on the firing wire and that the firing switch is
in the "hold" position. An explosive charge is then connected to
the firing wire and is adjusted so as to position it exactly seven
mm above the reflecting surface, vertically above the edge and
36.6 cm from the reflecting screen.
The thyratron safety switch is then opened and the DC power
supply is turned on, to charge the capacitor banks to 600 v. The
time interval timer is reset to zero, and the room lights are turned
off.
The operator then positions himself well away from the blast
table with the camera shutter release in one hand and the firing
switch in the other hand. The camera shutter is opened, the firing
switch closed, initiating the explosion which triggers the strobe
light and takes the photograph. The camera shutter is closed and the
firing switch is turned to "hold" . The room lights are then turned
on, the time interval meter read, and the film is developed, labeled,
and coated to prevent fading.
16

After drying, the shock wave shadow on the photograph is marked
at three points on the left side, close to the horizontal, and at three
points on the right side, close to the horizontal. The photograph is
marked by scratching with a knife edge perpendicular to the shock wave
shadow. These scratches are then labeled A through F with a ball point
pen so that they can be readily found under the traveling microscope.
The photograph is then placed under the traveling microscope and
the proportioned distance, both vertically and horizontally, of each
labeled point between the reflecting screen grid lines are measured.
The vertical and horizontal distance from the center of the explosion
to the shock wave at each of the six points is recorded. The room
temperature and atmospheric pressure is also recorded for each explosion.




A hot rolled, low carbon, steel plate, \ inch thick, was used
as the reflecting surface for an explosive shock wave. Thirty-
five explosive charges were tested, of which, 18 photographs were
taken and the shock wave measurements were made. Of these, 11
photographs indicated a percent energy absorbed from the incident
shock wave of 57+10%. The remaining seven photographs indicated
a percent energy of absorption of at least four standard deviations

































No damage to the steel could be seen from these tests, there-
fore, none of the shock wave energy went into cratering.
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The energy absorbed by water was tested next by using a three
inch deep pan of fresh water, at room temperature, to reflect the
shock wave
.
Fifteen explosive charges were tested, of which, ten photo-
graphs were taken and the shock wave measurements were made. Of
these, eight photographs indicated a percent energy absorbed from
the incident wave of 87+15%. The remaining two photographs indi-
cated an energy absorption of three and five standard deviations
























In this experiment, water was splashed out of the pan so a
good portion of the energy absorbed from the incident wave went
into cratering of the water surface.
An aluminum plate, one inch thick was tested, and the results




The check of results by exploding the charge directly over a
flat, water-steel boundary was made using ten explosive charges.
In this case, the water and steel surfaces were the same as used
previously.
Eight photographs were obtained and the shock wave measured.
Of these, five photographs indicated a percent energy absorption
difference between the two surfaces of 67+3%. The remaining three
photographs indicated an absorption difference of at least four




























By using the previous data of percent energy absorption of
steel or water, the absorption difference between them is 66+23%.
The agreement between these two values indicates that there is
no edge effect and that this method for determining energy absorption




The shock wave shadow has a larger radius than the actual
shock wave. The actual shock wave radius is computed from geo-
metric considerations of the physical layout. See figure 7.
The center of the unre inforeed shock wave hemisphere was the
point of detonation. The center of the reinforced quadrant was
not the point of detonation but was ground zero, directly under
point of detonation and on the plane of the reflecting surface.
This was checked experimentally and found to give a more constant
radius for the reinforced shock wave. The correction to the rein-
forced radius is made by the law of cosines.
By use of the shock wave tables in reference 2, the shock
wave radius and time of travel are used to find the scaling factor
of the explosion which would cause the identical shock wave to be
formed in free air. One scaling factor was found for each measured
point on the shock wave photograph.
These shock wave tables give time of travel and radius divided
by time of travel at five foot increments from point of detonation
for a one ton spherical charge of TNT. The radius divided by time
of travel for the experimental shock wave was calculated. This
value was used to enter the shock wave table by linear interpola-
tion. The scaled radius and travel time for the reference explo-





The experimental scaling factor was then computed two ways. One,
by comparing the reference radius with the experimental radius
and two, by comparing the reference travel time with the experi-
mental travel time. These two scaling factors were always within
one percent of each other so were averaged to give one scaling
factor for each point on the shock wave
.
Since part of each photograph had an unreinforced shock wave,
the actual scaling factor of the explosion was known.
The reinforced shock wave would give a virtual scaling factor
of the cube root of two times the unreinforced shock wave scaling
factor if no energy was absorbed by the reflecting surface and ex-
actly one quadrant of the shock wave sphere was reflected.
Because of the seven mm height of burst above the reflecting
surface a little less than one quadrant of the shock wave sphere
was reflected into a little over one quadrant, thus reducing the
maximum reinforcement of the shock wave. This is a geometrical
factor and is calculated by knowing shock wave radius and height
of burst. This maximum reflection amplification ratio was calcu-
lated for each shock wave measurement.
The actual scaling factors and the virtual scaling factors
were then averaged for each photograph. The ratio of virtual
scaling factor to actual scaling factor was then computed and
this value was cubed to give ratio of energy of explosion of
virtual to actual shock wave
. This ratio is then compared to the
23

maximum reflection amplification ratio to give the percent
energy absorbed from shock wave by reflection.
Sample calculations for charge number WTR 140 are given as
an example
.





WTR 140B .01332 1.90
WTR 140C .01327 1.90
WTR 140D .01232 1.89
WTR 140E .01226 1.89
WTR 140F .01226 1.89
The first three scaling factors (WTA) are averaged to give
.01336 for the virtual explosion and the last three are averaged
to give .01228 for the actual explosion. The ratio of virtual
over actual scaling factor is then cubed to give 1.30 as the ratio
of virtual energy to actual energy.
The maximum amplification factor (FACT) for the reinforced
shock wave is 1.90. If the water had absorbed no energy the
energy ratio would equal the maximum amplification factor. If the
water had absorbed all incident energy the energy ratio would be
1.00. In this case, the water absorbed, (0 .9 - .30) / .90 = .67,




Symbols used for computer program and calculations.
B- average velocity of shock wave, ft/millisecond
BB- reference explosion average velocity, ft/ms
C- distance from strobe light to explosive charge,
millimeter
CHG- charge identification number and shock wave point
identification letter.
DETA- weight of DETA Sheet in charge, grams
DELTABB- increment of average velocity of reference
explosion shock wave, ft/ms
DELTATB- increment of reference explosion time of travel, ms
DH- horizontal distance of shock wave shadow from
center line point on screen, mm
DV- vertical distance of shock wave shadow from
center line point on screen, mm
E- distance from strobe light to screen, mm
FA- reference explosion correction factor for speed
of sound in air
FACT- maximum reflection amplification factor
FD- reference explosion correction factor for
density of air
I- dummy variable used by computer to interpolate
PB- weight of initiating explosive in charge, grams
PHI- angle of point on shock wave from lower vertical,
radians
R- radius of shock wave, mm
RA- radius of shock wave , ft
RB- radius of reference explosion shock wave, ft
25

RPRIM- radius of reinforced shock wave from ground
zero, ft
RS- scaled radius of shock wave, ft
TA- time delay from explosion to photograph, ms
TB- reference explosion time of travel, ms
THETA- angle PHI, degrees
TNT- equivalent weight of charge in grams of TNT
TONS- weight of TNT equivalent, tons
TS- scaled time of travel of shock wave, ms
W- height of burst, ft
WT- scaling factor of charge as .found from weight
of prepared charge, (tons) 3
WTA- average scaling factor, (tons) '
WTR- scaling factor of charge as found from radius,
(tons) i/3
WTT- scaling factor of charge as found from time of
-1/3
travel, (tons) x/
X- identification number for each charge point for
computer programming, 0.0 for reinforced shock
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12., 12































0) 17, 17, 18
8 ) 1 8, 1 8 , 1 9
HG, RPRIM, TA, WT , 3
A8-14E15.5)*
) 21,21,23
) + 5.0 *{BB(I-1) - B)/DELTA88U-1 )




.0*PHI / 6 .2832
.5+0.75*W/RA)
HG, WT, THETA, RPRIM, WTA, FACT
A8,5E10.3)
Reference Explosion Table
LB TB DELTATB LB DELTABB
30.0 • 4.7 1.5 6.40
'
o78
35.0 6.2 1.9 5.62 ,66
40.0 3. 1 2.0 4.9o .54
U5.0 10. 1 2.2 4.42 .40
50.0 12.3 ' 2.4 4.02 -32
55.0 14.7 2.6 3.70 .27
60.0 17.3 2.8 3.43 • 2U
65.0 20. 1 * 9 3.19 .21
70.0 < 23.3 3.3 2.98 .18
75.0 26.6 3.3 2.80 .13
80.0 29.9 3.4 2.67 .12
35.0 33.3 3.5 2.55 .10











CHG DV DH DETA PB FD FA TA X
CHG 90A 0.00 259.76 .2710 .C723 1.005 .9962 . 151 CO
CHG 903 100.00 226.77 .271C .C723 » n o ~ .9962 . 151 0.0
CHG 90C 2 30.9 2 100.0 .2710 .0733 i Iocs .99o2 . 151 0.0
CHG 900 2 20.79 ICC. 00 .2710 .0733 1.005 .9962 . 1 SI 1,0
CHG 90E 100.00 215.35 .271 C .0733 1 . C 5 .9962 .151 1.0
CHG 90F CG.00 224.82 .271C .C733 1.0 05 .9962 . 151 1 .0
CHG 9CG ICO. 00 211 .99 .2710 .0733 : . C C 5 .9962 . 151 1 .0
CHG 8 1.
4
00.00 221.19 .2695 .ceci 1.005 .9962 .151 CO
CHG 8 18 ICO. CO 191 .0 5 .2695 .0801 1 .005 .9962 .151 0.0
CHG 81C 183.02 ICO. 00 .2695 .0801 1.0C5 .9962 . 151 CO
CHG 81C 164.46 ICC. 00 .2695 .CSC 1 1.005 .9962 . 151 1 .0
CHG 81E 100.00 1 65.46 .2695 .C8C1 1 .005 .9962 .151 1.0
CHG 81F 00.00 193.05 .2695 .0801 1.005 .9962 . 151 1.0
CHG 81G ICO. 00 1 65.51 .2695 .C8C1 1.005 .9962 . 151 1 .0
CHG 82A 00.00 221.35 .2713 .C8C6 1.005 .9962 . 150 CO
CHG 828 100.00 194.76 .2713 .C8C6 1 .005 .9962 .150 CO
CHG 82C 191.10 100.00 .2712 .08C6 1.005 .9962 . 150 0.0
CHG 320 187.26 ICC. 00 . 27 1 * .0806 1.005 .9962 . 150 1.0
CHG 8 2E 100.00 185.66 .2713 .C8C6 1 .005 .9962 .150 1.0
CHG 82F 00.00 212.89 .2713 .0806 1 ,CC5 .9962 .150 1.0
CHG 82G ICC. 00 192.90 .2713 .C8C6 1.CC5 .9962 . 150 1 .0
CHG 83A 00,00 231 .08 .2661 .0804 1.CC5 .9962 . 151 CO
CHG 838 100.00 2CC.00 .2661 .C8C4 1.005 .9962 .151 • CO
CHG 8 3C 189. 43 ICO. 00 .2661 .C8C4 1 .005 .9962 . 151 0.0
CHG 83E 100.00 1 92.5 .2661 .C8C4 .9962 .151 1.0
CHG 83F 00.00 215.04 .2661 . C 8 C 4 *. .005 .9962 .151 1 .0
CHG 83G 100.00 192.02 .2661 .0804 1.0 05 • V S c c .15-. 1.0
STL 96A CO. 00 147.53 .2242 .0579 1.003 .996 .150 • 0.0
STL 968 20. 24 145.27 .2242 .0579 1.003 .998 . 150 c.c
STL 96C 5 l .90 124.46 .2242 .C579 1 .003 .998 .15: CO
STL 96D 55.36 123.58 .2242 .C579 1.003 .998 .150 1 .0
STL 96E 26. 12 132.89 .2242 .0579 1.003 .998 . 150 1 .0
STL 96F 00.00 135.75 .2242 .C579 1.003 .998 .150 1.0
STL 97A 00.00 178.1
4
.2262 .C5U3 1 .003 .998 .151 CO
STL 973 51.56 167.44 .2262 .0543 1.CC3 .998 .151 CO
STL 97C 100.00 140.84 .2262 .C543 1.003 .998 . 151 c.c
STL 97D ICO. CO 128.30 .2263 .C543 1 .003 .998 .151 1.0
STL 97E 51.26 156.81 .2262 .C543 1 .003 .998 <151 1.0
STL 97F CO. 00 165.38 .2262 .0543 1.003 .998 . 151 1 .0
S":'L 9 9 A CO. 00 2.CC.00 .2718 .C472 1.003 .998 . 150 c.c
STL 993 51 .74 167.49 .2718 .C472 1.0C3 .993 . 150 CO
STL 99C 100.00 164.70 .2718 .0 472 1.CC3 .998 . 150 CO
STL 9'9C 100.00 15 9.12 .2718 .C472 1.003 .998 . 150 1 .0
S TL 99E 49.38 183.21 ..2718 .C472 1 .003 .99 8 .15C 1.0
STL 99F 00.00 192.75 .2718 .0472 1.CC3 .998 ,150 1.0
STL 100A 00.00 249.83 .2721 .0535 1.003 ,99c . 151 0.0
STL 1003 U8.26 242.72 .2721 .C535 1.003 ..998 . 151 c.c
STL 10 0C 100.00 222.54 .2721 .C525 1 .003 .993 .151 CO
STL 10 00 100.00 2 25.9 .2721 .C535 1.0C3 .998 . 151 1.0
STL 100E 44.66 2 43,5 8 .2721 .0535 1.003 .998 . 151 1 .0
STL 100F 00.00 248.37 .2721 .C535 1.003 .998 .151 1.0
STL 101A 00.00 177.91 .2672 .C538 1.C03 .998 ,15C 0.0
STL io i a 51.22 167.82 .2672 .0538 1.003 .998 .151 0.0
STL 1 1 c 100.00 140. 6
1
.2672 .0538 1,003 .998 . 151 c.c
STL 101D 100.00 126.09 .2672 .C528 1 .0 03 .998 .151 1.0
STL 101E 47.37 161.18 .2672 .C528 1.003 .998 .151 1.0
STL 10 IF CO. CO 167.59 .2672 .0 5-3 8 1.003 .998 . 150 1 .0
STL • 107A 00.00 24C.9 .2667 .0575 1.003 .998 . 151 c.c
STL 1073 4 3.40 235.63 .2667 .5758 1 .003 .998 .151 CO
STL 107C ICC. CO 214.14 .2667 .5758 1.003 .998 . 151 0.0
STL 107C 100.00 2C7.55 .2667 .5758 1.003 .998 . 151 1 .0
STL 107E 43.45 2 26.2 9' .2667 .5753 1 .003 .998 • .151 1.0




CHG DV DH DETA PB FD FA TA X nSTL 108A CC.00 2 9.88 .2721 .C491 1.C03 .998 . 151 0.0
STL loaB 50. 6U 2CC.00 .2721 .C491 1.0C3 .998 .151 CC
STL 10 3C 100.00 178.30 .2721 .C491 1 . C 3 .998 .151 CO





i .oSTL i o a b U6. 55 1 91 .6 7 • 272
1
*C*<}1 1 .003 . $ r> C
STL 108F 00.00 2CC.00 .2721 .C491 1.003 .998 . 151 1 .0
STL 109A 00. OC 18C.80 .2681 .C33 1.CC3 .998 .151 0.0
S"_ 109B 39.^2 173.21 .2681 .0433 1.CC3 .998' . 151 CO
S
"
" _ 109C 78. 44 154.95 .2681 .C433 1.C03 .998 . 151 CC
STL 1090 78.06 149.34 .2681 .C433 1 .0C3 .998 .151 1 .0
109E 28.85 167.76 .268 1 .0433 1.CC3 .998 . 151 1 .0
STL 109F 00.00 169.50 .2681 .C433 1.003 .998 . 151 1 .0
STL 11CA 00.00 174.8 3 .2684 .C413 1.003 .998 . 151 CC
STL 110B 45.92 166.10 .268U .C413 1.CC3 .998 .151 CO
STL HOC 100. CO 136.4 9 .2684 .•C4 13 1.003 .998 . 151 CO
STL HOC 100.00 144.00 .2684 .C413 1.003 .99 8. . 151 1 .c
STL 110E 49.53 168.90 .2684 .C413 1 .0C3 .998 .151 1.0
STL 11 OF 00.00 175.38 .2684 .C413 1 .CC3 .998 . 151 1.0
STL 11 1A 00.00 178.72 .2598 .C445 1.0 04 cc p. J J \j .151 CC
STL 111B 49.09 167.24 .2598 .C445 1 .004 .998 .151 CO
STL me ICC. CO 137.72 .2598 .C445 1.004 .998 . 151 CO
STL 11 1C ICC. 00 132.19 .2598 .C445 1.004 .998 .151 1 .0
STL 11 IE 52. 11 16C.34 .2598 .C445 1.004 .998 .151 1 .0
STL 11 IF 00. CC 169.26 .2598 .C445 1.CC4 .998 .151 1.0
STL 112A CO. 00 204.52 .262 3 .0589 1.0014 c cp . 151 CO
STL 112B 54.23 1 93.83 .2623 .0589 1.004 .998 . 151 CC
STL 112C 100.00 166.20 .2623 .C589 1 .0C4 .998 .151 CO
STL 11 2D 31.93 1714.48 .2623 .C589 1 .004 .998 . 151 1.0
STL 112E CC.00 178.60 .2623 .C589 1.004 .998 . 1.51 1 .0
STL 112F 36.32 175.93 .2623 .C589 1.004 .99 8 . 151 l.C
STL 113A 00.00 238.97 .2635 .C493 1 .0C4 .998 .150 0.0
STL 11 3B 48.06 2 30.2 3 .263 5 .0493 1.0C4 .998 . 150 CO
STL 113C ICO. 00 212.06 .2635 .C493 1.004 .998 .150 CC
STL 113C 100.00 2C5.45 .2635 .C493 1 .004 .998 . 15C 1.0
STL 113E 50.09 223.87 .2635 .0493 1 .CC4 .99 8 .15C 1 .0
STL 113F CC.00 229.64 .2635 .049o 1 . u .9 98 . 150 1 .0
STL 114 A CC.00 2C6.00 .2612 .C423 1 . C k .998 . 15C CC
STL 114B 51.51 196.4 2 .2612 • C42 5 1.004 .998 .150 CC
STL 114C 100.00 171.04 .2612 .C423 1 • C C4 .998 . 15C CO
STL 114D ICC. 00 163.54 .0423 1.CC4 .998 . 150 1 .0
STL 114E 50.85 187.5 8 i2612 .C423 1.004 .998 . 150 l.C
STL 114F 00.00 195.8 1 .2612 .C423 1 .0C4 .998 .150 1.0
STL 115A CC.CO 2 68.0 2 .26CU .C523 1.CC4 .998 .15C 0.0
STL 1158 54.78 259.45 .2604 .C523 I.OCU .998 • . 15C CC
STL 11 5C 100.00 241.6 1 .2604 .C523 1.004 .998 .150 CC
STL 1150 100.00 235.27 .2604 .C523 1.0C4 .998 .150 1.0
STL USE 50. 5U 249.5 1 .2604 .C523 1.004 .998 . 150 l.C




CHG DV DH DETA . PB FD FA TA X
WTR 125A CO. 00 175.5 3 .26314 .C5C3 1.003 .998 . 151 CC
WTR 125 8 30.55 171.1 1 .26314 .C5C3 1.003 .998 .151 CO
WTR 125C 59.66 161.41 .26S4 .C5C3 1.CC3 .998 .151 0.0
WTR 12 50 63.53 1 63.64 .2634 .C5C3 1.0C3 .996 . 151 1 .0
WTR 125E 33.66 173.614 .2684 .C5C3 1 . C 3 .998 .151 l.C
WTR 125F 00.00 177.19 .2684 .C5C3 1 .0C3 .998 .151 1.0
WTR 127A CO. 00 2^6.95 .2639 .0530 1 .CC3 .998. . 15C CC
WTR 127B 25.29 244.53 .2639 .0530 1.003 .998 . 150 CO
WTR 127C 46.56 239.82 .2639 .C530 1.003 . .998 .150 CC
WTR 127 145.86 241.67 .2639 .C530 1 .0C3 .998 .15C 1.0
WTR 127E 17.80 244.40 . 2639 .0530 1.CC3 .996 . 150 1 .0
WTR 127F 00.00 2145.48 .2639 .C530 1.003 .998 . 150 l.C
WTR 128A 00.00 175.94 .2679 .C505 1.003 .998 .149 CO
\; T R 128B 20.9 1 172.61 .2679 .0505 1 .003 .998 . 149 CO
WTR 128C 57.55 161 .80 .2679 .C5C5 1.C03 .998 . 149 CC
WTR 1280 61.11 146.94 .2679 .C5C5 1.003 .998 . 149 l-.C
WTR 128E 29.66 156.68 .2679 .0505 1.003 .998 . 149 1.0
WTR 12 8F CO. 00 1 ^9.35 .2679 .0505 1.003 .998 . 149 1 .C
WTR 129A 00.00 295.67 .2709 .C528 1.003 .996 . 149 CC
WTR 1298 39.73 292.85 .2709 .C528 1.003 .998 .149 CO
WTR 129C 73.78 285.08 .2709 .0528 1.CC3 .998 . 149 0.0














WTR 39.20 291 .85 1 .0
WTR 131 A CO. CO 175.40 .2816 .0598 1.CC3 .998 . 151 CC
WTR 13 1 e 19.93 173.71 .2816 .C598 1.003 .998 . 151 0.0
WTR 131C D3.42 168.06 .2816 .C598 1.003 .99 8 .151 CC
WTR 1310 36. 4C 165.8 4 .2816 .C598 1.CC3 .996 .151 1.0
WTR 5 1 E 11.15 169.46 .2816 .C598 1.003 .996 . 151 1.0
rtTR 131F 00.00 171 .90 .2816 .C598 1.003 .996 .151 1.0
WTR 132A 00.00 2CC.00 .290 6 .C469 1 .0C3 .998 •-.150 CO
WTR 132B 34.85 195.33 .2906 • C 4 6 9 1 S CC3 .998 . 150 CO
WTR 132C 57.7 3 189.4 6 .2906 • C 4 c 9 1 n r\ "21 . \i \j -J .996 . 150 O.C
WTR 132C 57.60 183.32 .2906 . C469 1 • u L j .998 . 150 l.C
WTR 132E 20.66 191 .99 .2906 .C469 1 .003 .998 . 150 1.0
W T R 132F CC.CO 192.65 .2906 .C469 1.CC3 .998 . 150 1 .0
WTR 13" I 67.6 1 .2637 .C520 1.C03 .996 .150 CC
WTR 13: i 27.00 182.95 .2687 .C520 1.003 .99 6 .15C CO
WTR 133C -.79 177.64 .2687 .C520 1.CC3 .996 .150 0.0
WTR 1313 55.95 176.30 .2687 .C520 1.003 .998 . 150 1 .0
WTR 1 2 :! E 22.47 184.3 5 .2687 .C520 1.0C3 .998 . 150 1 .c
WTR •I ; : — 00. CC 185.04 .2687 .C520 1 .003 .998 .15C 1.0
WTR fl CO. CO 203.45 .2936 .C605 1.CC3 .998 . 151 CC
WTR l : 8 3 31.40 2C4.42 .2936 .C6C5 1.C03 .998 . 151 CC
WTR 158C 59.23 195.53 .2936 .C6C5 1.003 .998 .151 CC
WTR :58.0 3 6.35 2C4.93 .2936 . L w C 1.CC3 .996 .151 1.0
WTR 13 8 E 16.4? 2 C 8 . 1 4 .2936 .C6C5 1.0C3 .998 .151 1.0
WTR 13 8F 00. CO 208.33 .2936 .C6C5 1.003 .996 . 151 l.C
WTR 139A 00. CO 166.7 3 .2931 .C561 1 .0C3 .998 .15C CO
V.
"" R 1398 22.92 163.60 .2931 .C561 i . c : 3 .998 . 150 CO
139C 47.55 1 55.98 .2931 .0561 1.003 .998 . 150 CO
WTR 1390 34.77 172.68 .2931 • C561 1.003 .998 .150 l.C
WTR 139E 14.28 174.70 .2931 .C561 1 .003 .993 .15C 1.0
WTR 139F CC.00 175.62 .2931 .0561 1.CG3 .996 . 150 1.0
WTR 140A CO. 00 238.99 .2981 .0547 1.003 .995 . 150 CC
WTR 1408 18.78 235.97 .2981 .:-47 1 .003 .998 .150 CO
/. T R 14GC 48.88 230.03 .2981 .0547 1.CC3 .996 ' .150 CO
WTR 1400 52.61 222.3 1 .2981 .C347 1.C03 .99 8 . 150 1 .0
WTR 140E 21. 17 226.88 .2981 .0547 1.003 .996 .150 1 .0
WTR 14CF CO. 00 227.83 .2931 .0547 1.CC3 .996 . 150 1 .0
30
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DV ', JDH DETA
.2647
PB FD FA TA X
AL CC.CG 167.5 9 .C463 1.002 1 . C C . 145 CO
AL 1176 2 2.81 1 64.69 .2647 .C463 1.CC2 1 .CCC . 145 c.c
AL 117C 62.
c
7 1 5 C . 8 . ! 6 4 7 . C 4 £ 3 1 . 2 1 . c c c . 145 c.c
AL 117D 64.71 1 ' li .97 .2647 .Cur. 3 1 • C 2 1 . C C .14 5 1 .0
AL 117E 3 6 . 4 L 1 55.91 .2647 .C463 1.0C2 1.CCC . 145 1 .0
AL 117F 00.00 160.13 .2647 .0463 1.002 1 .CCC . 145 1 .0
AL 118A 00.00 176.33 .2633 .C621 1 .002 1.CCC .15C CO
AL 11BB 30.65 171.23 .2632 .0621 1 .002 1.000 .15C CO
AL 118C 59.78 161 .05 .2622 .0621 1.CC2 1 .CCC . 150 CO
AL 118C 60.95 158.82 .2632 .C621 1.002 1 .CCC . 150 1.C
AL 118E 20.83 167.79 .2633 .0621 1 . C 2 l.CCC .150 1.0
AL n . CO. 00 169.98 .2633 .0621 1.CC2 1 .CCC . 150 1.0
AL 119A CO. 00 1 86.97 .2617 .0562 1.002 1 .CCC . 150 CO
AL 119B 27.93 182.82 .2617 .C562 1.002 l.CCC . 150 c.c
AL 119C 58.46 172.81 .26 1 .0 562 1 . C C 2 1 . ' . 15C Q-o
AL ', 1 ! C k 5 • CO 163.12 - : I ~ i . v v. - 1 • CCL . 1 "Jv. 1 . VU 1 1 Q E 26. 2 167.2 " i 1.CC2 : r r rr .150 1 .c
AL 119F 00.00 167.94 . ~ 6 1 7 .0562 1 .002 1 .CCC . 1 5C 1.0
AL 122A 00.00 25U.32 .2672 .0564 1 .002 l.CCC . 15C CO
AL 122 8 22.09 245.91 .2672 .0564 1.002 1 .CCC . 150 CO
AL 122C a 1.16 232.45 .2672 .0564 1.002 1 .CCC . 150 c.c
AL 1220 8 6.01 219.35 .2672 .0564 1 .002 l.CCC .150 1.0
AL 122E 44.22 2 20.85 • .2672 .0 564 1.CC2 1 .CCC . 150 1.0
AL 122F 00.00 254.37 .2672 .0564 1.002 1 .CCC . 150 1.0
AL 124A 00. 00 183.89 .^684 . C 546 1 r-- r l.CCC . 1 5 C 0.0
AL 12UR 22.38 180.68 . 1 6 8
4
. Q 546 1 .002 "; » C C . 150 CO
AL 124C 55.79 1 7 2 . T 3 . 268U .0546 1 . C C 2 l.CCC . 150 CO
AL 1240 50.58 172.70 .2684 .C546 1.002 1 .CCC . 150 1.0
AL 124E 2 3.22 179.57 .2684 .05146 1 .002 l.CCC .150 1.0




CHG WT TKETA RPRIM WTA FACT
CHG 9oA 7.865E-03 9,0006 01 6.888E-01 1.590E-02 1.9056 00
CHG 90B 7.885E-G3 1.129E 02 6.905E-Q1 1.597E-Q2 1.904E 00
CHG 90C 7.885E-03 1.566E 02 6 . 883E-01 1 . 588E- 02 1.9Q2E 00
CHG 90D 7.885E-03 1.566E 02 6.669E-01 1.499E-02 1.9Q2E 00
CHG 90E 7.885E-Q3 1.1495 02 6.301E-01 1.3265-02 1.896E 00
CHG 90F 7.8855-03 9.000E 01 6 . 2326- 01 1 . 2976-02 1 . 895E 00
CHG 90G 7.8S5E-03 1.1536 02 6.2215-01 1.2925-02 1.895E 00
CHG 81A 7.8885-03 9.0006 01 5.8806-01 1.1476-02 1.889E 00
CHG 81B 7.8886-03 1,1766 02 5.8405-01 1.1306-02 1.887E 00
CHG 81C 7.8886-Q3 1.513E 02 5.746E-01 1.0915-02 1.883E 00
CHG 81D 7.8386-03 1.487E 02 5.12QE-01 8.543E-Q3 1.874E 00
CHG 81E 7.888E-03 1.211E 02 5.143E-01 8.627E-03 1.874E 00
CHG 81F 7.8685-03 9,0006 01 5.135E-01 8.6006-03 1.874E 00
CHG 81G 7.8886-03 1.211E 02 5.1446-01 8.6325-03 1,8746 00
CHG 82A 7,9Q55-03 9,0005 01 5.8845-01 1. 1585-02 1.889E 00
CHG 82B 7.9056-03 1.172E 02 5.925E-01 1.176E-02 1.888E. 00
CHG 82C 7.905E-03 1.524E 02 5.935E-01 1.181E-02 1.887E 00
CHG 82D 7.905E-03 1.519E 02 5.642E-01 1.058E-Q2 1,8856 00
CHG 82E 7.905E-03 i,l83E 02 5.605E-01 1 , 044E-02 1 . 684E 00
CHG 82F 7.9056-03 9,0006 01 5.6576-01 1.064E-02 1.885E 00
CHG 82G 7.9056-03 1.1746 02 5.7735-Q1 1.1105-02 1.887E 00
CHG 83A 7.857E-03 9.Q00E 01 6. 1396-01 1.258E-02 1,8946 00
CHG 83B 7.8576-03 1.166E 02 6.0456-01 1,2216-02 1.890E 00
CHG 83C 7. 8576-03 1.522E 02 5.8966-01 1.154E-02 1.886E 00
CHG 836 7.8576-03 1,1756 02 5.763E-01 1.0985-02 1.887E 00
CHG 63F 7.8576-03 9,0006 01 5.7145-01 1,0786-02 1.8866 00
CHG 83G 7,8575-03 1,1756 02 5.752E-01 1.094E-02 1.887E 00
STL 96A 7.3946-03 9.000E 01 3.939E-01 4.842E-03 1.839E 00
STL 96B 7,3946-03 9,7936 01 3.948E-01 4.8686-03 1.838E 00
STL 96C 7.3946-03 1.1116 02 3.931E-01 4.818E-03 1.8356 00
STL 96D 7.394E-03 1.141E 02 3.611E-01 3.928E-03 1.826E 00
lit ?IP kitmi 1:8111 U 3:8111:81 3:8S!I;13 l:§lfl 88
STL 97A 7.4Q6E-03 9.000E 01 4 . 748E- 01 7 . 261E-03 1.865E 00
STL 97B 7.4065-03 1.0716 02 4.7376-01 7,2255-03 1.862E 00
STL 97C 7.406E-03 1,2546 02 4.736E-Q1 7.221E-Q3 1.861E 00
STL 97D 7.4066-03 1.2796 02 4.333E-01 5.9785-03 1.853E 00
STL 97E 7.4Q6E-03 1,0816 02 4,3946-01 6.1586-03 1,8555 00
STL 97F 7.4066-03 9.0005 01 4.405E-01 6.1906-03 1.855E 00
STL 99A 7.8285-03 9,0006 01 5.3235-01 9.2975-03 1.878E Q0
STL 99B 7.828E-03 1.0545 02 5.2395-01 8.9915-03 1.875E 00
STL 99C 7.32SE-Q3 1.213E 02 5.249E-01 9.024E-03 1,874E 00
STL 99H 7.8286-03 1.2216 02 5.0016-01 8 . 1466-03 1 . 871P 00
STL 996 7.828t-03 1.0516 02 5.0486-01 8.314E-03 1.8726 00
33

CHG WT THETA RPRIM WTA FACT
Wfc 188S ?:8S8I:B3 hU^ 81 ?:il8§:81 8:89*1=83 1:8311 SB i
STL 10QB 7.846E-03 1.012E 02 6.612E-01 1.465E-02 1.900E 00
STL 100C 7.S46E-03 1.142E 02 6.569E-01 1.444E-02 1.899E 00
STL 1Q0D 7.846E-03 1.139E 02 6.552F-G1 1.436E-02 1.9006 QQSTL 100E 7.846E-03 1.004E 02 6,568g-01 1 . 443E- 02 1 . 90 OE 00
STL 100F 7.846E-Q3 9.000E 01 6.587E-01 1.453E-02 1.901E 00
STL 101A 7.802E-03 9.000E 01 4.742.E-01 7.301E-03 1.864E 00
STL 1018 7.802E-03 1.070E 02 4.744E-01 7.247E-03 1.863E 00
STL 101C 7.302E-03 1.254E 02 4,73£E-01 7.205E-03 1.860E 00
STL 101D 7.802E-03 1.263E 02 4.49/E-01 6.480E-03 1.858E 00
STL 101E 7.8Q2E-03 1,0646 02 4.474E-01 6.407E-03 1.857E 00
STL 1Q1F 7.802E-03 9.000E 01 4 . 463E- 01 6 . 425E- 03 1.857E.00
STL. 107A 7.807E-03 9.000E 01 6.396E-01 1.3626-02 1.898E 00
STL 107B 8.921E-03 1.004E 02 6.403E-01 1.366E-02 1.897E 00
STL 107C 8.921E-Q3 1.150E 02 6.373E-01 1 . 352E- 02 1 . 896E .0
STL 107D 8.921E-Q3 1.157E 02 6.1166-01 1.245E-02 1.893E 00
STL 107E 8.921E-03 1.Q09E 02 6.H7E-01 1.245E-02 1.893E 00
STL 107F 7.807E-03 9,0006 01 6.1266-01 1.248E-02 1.894E 00
STL 108A 7.836E-03 9.0006 01 5.533E-01 1 . 025E-02' 1 . 884E 00
STL 108B 7.836E-03- 1.042E 02 5.545E-Q1 1.010E-02 1.882E 00
STL 108C 7.836E-03 1.193E 02 5.551E-Q1 1 . 012E- 02 1 . 8816 00
STL 103D 7.836E-Q3 1,2046 02 5.253E-Q1 8.975E-03 1.877E 00
STL 108E 7.8366-03 1.037E 02 5.246E-01 8.951E-03 1.877E 00
STL 108F 7.836E-03 9.000E 01 5.318E-01 9.210E-03 1.878E 00
STL 109A 7.7S4E-Q3 9.000E 01 4.818E-01 7.501E-03 1.866E 00
STL 109B 7.784S-03 1.Q23E 02 4.785E-01 7.391E-03 1.864E 00
STL 109C 7.784E-03 1.168E Q2 4.732E-01 7.209E-03 1.861E 00
STL 109H 7.784E-03 1.176E 02 4.488E-01 6.451E-03 1.857E 00
STL 109E 7.784E-03 9,9766 01 4.533E-Q1 6
.
583E-03- 1 . 859E 00
STL 109F 7.7846-03 9.000E 01 4.514E-01 6.527E-03 1.858E 00
STL 110A 7,7826-03 9.000E 01 4.660E-Q1 6,9735-03 1.862E 00
STL HOB 7.7826-03 1.0556 02 4.6556-01 6.956E-03 1.860E 00
STL HOC 7.782E-03 1.262E 02 4.645E-01 6.925E-03 1.858E 00
STL HOD 7.782E-03 1.243E 02 4.668E-Q1 6.996E-03 1.863E 00
STL HOE 7.782E-03 1.063E 02 4 , 686E- 01 7 056E-03 1.863E 00
STL 110F 7. 7326-03 9.000E 01 4.669E-01 7.001E-03 1.863E 00
STL 111A 7.710E-03 9.000E 01 4.763E-01 7.321E-03 1.8656 00
STL 111B 7.710E-03 1.064E 02 4.710E-01 7.143E-03 1.862E 00
STL 111C 7.710E-03 1.260E 02 4.671E-01 7.Q14E-Q3 1.859E 00
STL HID 7.710E-03 1.271E 02 4.415E-01 6.227E-03 1.855E 00
STL -HIE 7.710E-03 1.080E 02 4.490E-Q1 6 . 465E- 03 1 . 857E 00
STL 111F 7.710E-03 9.0006 01 4.5Q8E-Q1 6.515E-03 1.858E 00
STL 112A 7.7696-03 9.000E 01 5.442E-Q1 9.687E-03 1.881E 00
STL 1128 7-.769E-Q3 1,0566 02 5.418E-Q1 9.594E-Q3 1.879E- 00
STL 112C 7.769E-03 1.210E 02 5.282E-01 9 086E- 03 1 . 875E OQ
STL 112D 7.769E-03 1.004E 02 4.722E-01 7.183E-03 1.864E 00
STL 112E 7.769E-Q3 9.000E 01 4.7546-01 7 2916-03 1 . 865E 00
STL 112F 7.769E-03 1.017E 02 4.782E-Q1 7.386E-Q3 1.866E 00
34

CHG WT TKETj\ RPRIM V/TA
1.351E-
FACT
,897ESTL 113 A 7.757E-03 9 .000E 01 6 ,34t>£-01 02 1 00
STL 113B 7.757E-03 1 018E 02 6 .293E-Q1 1.328E-'02 1 .895E 00
STL 113C 7.757E-0.3 1 ,152E 02 6 .324E-01 1.342E-•02 1 .895E 00
STL 1130 7.757E-03 1 ,160E 02 6 .067E-01 1.234E--02 1 .893E 00
STL 113E 7.757E-03 1 ,026E 02 6 .091E-01 1.244E-02 1 .893E 00
STL 113F 7.757E-03 9 ,000E 01 6 .097E-01 1.246E-•02 1 .893E 00
STL 114A 7.717E-03 9 ,000E 01 5 .481E-01 9.925E-•03 1 .882E 0.0
STL. 114B 7.717E-03 1 .048E 02 5 .464E-01 9.855E--03 1 .880E 00
STL 114C 7.717E-03 1 ,203E 02 5 .389E-01 9.555E-•03 1 ,877E 00
STL 114D 7.717E-03 1 ,214£ 02 5 .lOOE.-Ol' 8.509E--03 1 ,873E 00
STL 114E 7.717E-03 1 -052E 02 5 -170E-01 8.758E-•03 1 ,675E 00
STL 114F 7.717E-03 9 ,O0OE 01 5 ,208E-01. 8.890E-03 1 ,876E 00
STL 115A 7.735E-03 9 ,QQ0E 01 7 .102E-01 1.694E'02 1 ,907E 00
STL 115B 7.735E-03 1 .019E 02 7 076E-01 1.681E-'02 1 ,907E 00
STL 115C 7.735E-03 1 ,125E 02 7 .020E-01 1.655E-02 1 .905E 00
STL 115D 7.735E-03 j[ ,130E 02 6 •776E-01 1.547E-02 1 .903E 00
STL 115E 7.735E-03 1 -015E 02 6 749E-01 1.536E'•02 1 ,903E 00
STL 115F 7.735E-03 9 ,0Q0E 01 6 769E-01 1.544E-•02 1 ,903E 00
WTR 125A 7.805E-03 9 ,000E 01 4 ,679E-Q1 7.0326-03 1 ,863E 00
WTR 1259 7.805E-03 1X
, D01E 02 4 -674E-01 7.016E-'03 1 .861E 00
WTR 125C 7.805E-03 1 ,103E 02 4 .667E-Q1 6.993E-•03 1 .86GE 00
WTR 125D 7.805E-03 1 ,112E 02 4 673E-01 7.015E-03 1 .863E 00
WTR 125E 7,805E-Q3 1 .010E 02 4 .709E-01 7.130E-•03 1 ,864E 00
WTR 125F 7.805E-03 9 ,000E 01 4 ,717Er0l 7.158E-•03 1 ,864e 00
WTR 127A 7.770E-03 9 ,000£ 01 6 .554g-ol 1.449E-•02 1 .900E 00
WTR 127B 7.770E-03 9 ,590E 01 6 .548E-Q1 1.446E-•02 1 .9Q0E 00
WTR 127C 7.770E-03 1 ,010E 02 6 .528E-01 1.436E--02 1 899E 00
wTR 127D 7. 7706-03 1 ,007E 02 6 .524E-01 1.434E--02 1 .900E 00
WTR 127E 7.770E-03 9 ,417E 01 6 , 5 E - 1 1.422E-•02 1 ,8996 00
WTR 127F 7,770E-03 9 OOOE 01 6 ,511E-01 1.428E-•02 1 ,9Q0E 00
WTR 128A 7.SQ0E-03 9 OOOE 01 4 690E-01 7.182E-•03 1 ,863E 00
WTR 128B 7.8Q0E-03 9 691E 01 4 663E-01 7.090E-•03. 1 -861E 00
WTR 128C 7.800E-03 1, 096E 02 4 655E-01 7.064E--03 1 .860E 00
WTR 128D 7.800E-03 1 126E 02 4, 240E-01 5.796E-•03 1 .850E 00
WTR 128E 7,80aE-03 1 .007E 02 4 248E-01 5-.820E-•03 1 85QE 00
WTR 128F 7.S0QE-03 9, OOOE 01 4, 259E-01 5.849E-•03 1 850E 00
WTR 129A 7.834E-03 9, OOOE 01 7, 819E.-01 2.069E-•02 1 916E 00
WTR 129B 7.834E-03 9 773E 01 7, 846E-01 2, 084E--02 1 ,916E 00
WTR 129C 7.834E-03 1, C45E 02 7. 845E-01 2.083E'•02 1 915E 00
WTR 129D 7.834E-03 9, 715E 01 7
, 814E-01 2.066E-•02 1 916E 00
WTR 129E 7.834E-03 9, OOOE 01 7 , 794E-01 2.055E-'02 1 915E 00
WTR 129F 7.834E-03 9, 765E 01 7, 7B5E-01 2.050E-02 1 ,915E 00
WTR 131A 7.947E-03 9,,000E 01 4 675E-01 7.021E-03 1 .863E 00
WTR 131B 7.947E-03 9 655E 01 4, 687E-01 7.059E-•03 1 ,862E 00
WTR 131C 7.947E-03 1, 045E 02 4 684E-01 7.O50E-•03 1 861E 00
WTR 131D 7.947E-03 1 024E 02 4 521E-01 6.549E-•03 1 ,858E 00
WTR 131E 7.947E-03 9, 376E 01 4, 523E-01 6.552E-•03 1 858E 00









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































CKG WT THETA RPRIM WTA FACT
AL 122F 7.8Q9E-03 9.000E 01 6.221E-01 1.292E-•02 1,895E 00
AL 124A 7.815E-03 9.000E 01 4.899E-01 7.783E-•03 1.868E 00
AL 1243 7.815E-03 9.753E 01 4.886E-01 7.740E-•03 1.867E 00
AL 124C 7.815E-•03 1.078E 02 4.922E-01 7.855E-03 1.867E 00
AL 124D 7.815E-•03 1, 063E 02 4.790E.-01 7.442E-•03 1.866E 00
AL 124E 7.815E-•03 9.737E 01 4.819E-01 7.531E-•03 1.867E 00
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